Tai Chi and its anti-inflammatory effect on the peripheral blood leukocytes  by Li, Hongtao et al.
Integr Med Res ( 2 0 1 5 ) 42–144 44
P1.005
Brain activation patterns to enhanced body
schema triggered by acupuncture stimulation
Younbyoung Chae, Won-Mo Jung
Acupuncture and Meridian Science Research
Center, College of Korean Medicine, Kyung Hee
University
Purpose: From the perspective of neuroscience,
acupuncture-induced sensation is not only coming from
the bottom-up modulation of ‘simple needling’ in the
somatosensory receptor, but also from the reciprocal interac-
tion with the top- down modulation of the brain. Enhanced
body schema triggered by acupuncture stimulation can inﬂu-
ence the homeostatic control system through a modulated
salience network of the brain. We investigated commonalities
and differences in brain responses to enhanced bodily atten-
tion around the acupuncture points with or without actual
stimulation.
Methods: Fourteen participants received acupuncture nee-
dles at both PC6 (median nerve) and HT7 (ulnar nerve)
acupoints in the left hand. To enhance bodily attention to
acupoints, participants were required to respond to the loca-
tions of stimulations at PC6 or HT7 in a two alternative-forced
choice task. Two fMRI scans were taken in a block design:
session 1 labeled with manual stimulation (actual stimulation
with randomized acupoint stimulation) and session 2 labeled
with electro-acupuncture (no physical stimulation; pseudo-
stimulation). To compare cortical activation patterns, data
were analyzed using the freesurfer software.
Results: In the conjunction analysis, both actual and
pseudo-stimulation produced brain activations in the insula,
anterior cingulate cortex, secondary somatosensory cortex,
superior parietal cortex, and brain deactivations in the medial
prefrontal cortex, posterior cingulate cortex, inferior parietal
cortex, and the parahippocampus. In the contrast analysis,
actual stimulation exhibited greater brain activations inposte-
rior insula, posterior operculumand the caudal part of anterior
cingulate cortex, compared to pseudo-stimulation.
Conclusion: We demonstrated that enhanced bodily atten-
tion triggered by acupuncture stimulation is able to activate
the salience network and deactivate the default mode net-
work - regardless of actual stimulation. Our ﬁndings suggest
that the component of enhanced attention to a certain part
of the body plays an important role in the brain responses to
acupuncture stimulation.
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Purpose: To quantify the immunological changes associ-
ated with a one-hour session of Tai Chi in long-term Tai Chi
players.
Methods: Two independent experiments were conducted
as pilot feasibility studies at a Midwestern location. Using
a pre- and post-one-hour of Tai Chi (TC) practice design, 8
TC players’ peripheral blood were drawn to study the phys-
iological changes at the cellular level. At the cellular level,
PBMCs were isolated and assessed for surface marker expres-
sion of CD 14, CD16, TLR2, TLR4, and HLA.DR using ﬁve-color
ﬂow cytometry analysis. At the protein level, blood pro-
inﬂammatory cytokines in plasma were evaluated from 7 TC
players using a 40-cytokine protein array.
Results: At the cellular level, compared to before TC
practice, the frequency of pro-inﬂammatory CD14+CD16+
monocytes was signiﬁcantly decreased immediately after TC
practice (p<0.01). The changes of TLR2, and HLA.DR expres-
sions on CD14+CD16+ and CD14+CD16- populations were also
decreased signiﬁcantly in both mean ﬂorescent intensity and
frequency measurements. At the protein level, one-hour after
acute TC practice, signiﬁcant changes in some of the pro- and
anti-inﬂammatory cytokines associated with pain occurred in
some players. With the anti-inﬂammatory interleukin-13, 5
of 7 players had signiﬁcant increases in serum levels. With
the pro-inﬂammatory interleukins 1, 6, and 12, 2 of 7 players
had signiﬁcant decreases in serum level. Some players also
had signiﬁcant changes in serum levels of monocyte chemo-
attractant protein 2 (MCP-2) andplatelet-derived growth factor
BB (PDGF-BB).
Conclusion: TC may immediately initiate an anti-
inﬂammatory effect at both the cellular and protein level
as evidenced by changes observed following a 1-hour TC
experience by long-term TC players. Given the cost of tradi-
tional treatment for pain, additional studies that are properly
powered are needed to conﬁrm and extend the observations
of this pilot study.
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